D ata acquisition equipment for physics can be quite expensive. As an alternative, data can be acquired using a low-cost Arduino microcontroller. 1 The Arduino has been used in physics labs where the data are acquired using the Arduino software. [2] [3] [4] The Arduino software, however, does not contain a suite of tools for data fitting and analysis. The data are typically gathered first and then imported manually into an analysis program. There is a way, however, that allows data gathered by the Arduino to be imported in real time into a data analysis package. Illustrated in this article are add-ins for Excel, MATLAB, and LabVIEW that import data directly from the Arduino and allow for real-time plotting and analysis.
The Arduino Uno
The Arduino Uno is a microcontroller with 14 digital inputs and six analog inputs with 10-bit resolution. 5 It can be purchased for as little as $6 on eBay, programmed in C, and can be interfaced to a computer through USB, and the software is free. 6 There exists a lot of inexpensive sensors the Arduino can interface to such as the LM35 for temperature sensor, the TSL2561 luminosity sensor, and the ADXL-335 triple-axis accelerometer, all under $15. 7 As an example of this, an LM35 temperature sensor, which outputs 10 mV/ o C is monitored with an Arduino UNO, shown in Fig. 1 .
Interfacing the Arduino to Excel
Interfacing the Arduino to Excel can be done easily using a Parallax Data Acquisition tool (PLX-DAQ) software free addin for Microsoft Excel. [8] [9] [10] [11] To interface the Arduino to Excel, the Arduino would first have to be programmed with the Arduino software (IDE) shown in Fig. 2 . Once the Arduino code is uploaded into the Arduino, click on the PLX-DAQ spreadsheet icon. Choose the port the Arduino is connected to, check the Download Data box, and then click Connect. A graph can be added to see real-time plotting, as shown in Fig. 3 .
Interfacing the Arduino to MATLAB
Interfacing the Arduino to MATLAB can be done easily using a MATLAB free support package for the Arduino. [12] [13] [14] There is no need to program the Arduino with the Arduino software; the support package takes care of that. MATLAB code for reading a sensor connected to the Arduino's port A0, as well as a real-time plot, is shown in Fig. 4 . //Arduino Code to send Data to Excel void setup() { Serial.begin(9600); // the bigger number the better Serial.println("CLEARDATA"); //clears up any data left from previous projects Serial.println("LABEL,Clock,Time,Data"); //Always write LABEL, so excel knows the next things will be the names of the columns (instead of Acolumn you could write Time for instance) Serial.println("RESETTIMER"); //resets timer to 0 } void loop() { Serial.print("DATA,TIME,TIMER,"); //Writes the time in the first column A, the elapsed time in column B, and the data in C. Serial.print(analogRead(A0));//Read channel A0 Serial.println(""); //be sure to add println to the last command so it knows to go into the next row on the second run delay(100); //Add a 100mS delay } Fig. 2 . Arduino code for reading sensor connected to port A0. 
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Interfacing the Arduino to LabVIEW
Interfacing the Arduino to LabVIEW can be done using the LINX by LabVIEW Makerhub. [15] [16] [17] This is a free interface software to LabVIEW that easily allows LabVIEW to command and acquire data from the Arduino. As with MATLAB, there is no need to program the Arduino with the Arduino software; the support package takes care of that. Simply run the program in Fig. 5 and choose the correct com port the Arduino is connected to and the data will be plotted.
Summary
The Arduino microcontroller and some inexpensive sensors can be used as a cheap alternative to expensive data acquisition equipment. The most expensive component used in this article is the data analysis software. An alternative to these, free spreadsheets such as Google Sheets 18 can perform the analysis. There are also free serial port terminal applications, such as CoolTerm, 19 which would allow data from the Arduino to be saved into a file. This data can then be imported into the analysis program of your choice.
The software used in this article was arduino-1.6.4, Excel 2013, MATLAB R2015b, and LabVIEW2013, and run on Windows 7 Enterprise. To ensure compatibility on your computer, check the system requirements for these add-ins. 
